Table of Contents by Davenport, Wilbur B., Jr. et al.
TABLE OF CONTENTS
Personnel vi
Publications and Reports xiii
Introduction xix
RADIO PHYSICS
I. Microwave Spectroscopy 1
Ultrasonic Attenuation in Superconductors 1
II. Microwave Electronics 11
Waves in a Brillouin-Focused Electron-Beam Waveguide 11
III. Molecular Beams 17
Cesium Beam Tube Investigation 17
IV. Radio Astronomy 23
K-band Radiometry and Observations 23
Radiometer at Four Millimeter Wavelength 25
Optical Radar to Study the Earth's Atmosphere 28
V. Noise in Electron Devices 31
Photon Statistics of Optical Maser Output 31
PLASMA DYNAMICS
VI. Plasma Physics 35
Interaction between the Radiation Field and the Statistical
State of a Plasma 35
Electron Temperature Decay in the Afterglow of a Pulsed
Helium Discharge 38
Measurement of Electron Relaxation Rates in Plasmas 41
Viscous Damping of Plasma Waves 43
VII. Plasma Electronics 49
Beam-Plasma Discharge 49
Instability in the Hollow-Cathode Discharge 54
Coupling of Empty-Waveguide Modes, Electrostatic and
Magnetostatic Modes in Waveguides Loaded with
Gyrotropic Media 57
Ion Oscillations in Neutralized, Thin Electron Beams 61
Electron-Cyclotron Plasma Heating 63
Electron-Beam Interactions with Ions in a Warm Plasma 65
Scattering of Light from (Plasma) Electrons III 74
Use of Fissile Nuclides in Fusion Reactor Blankets 80
Fusion Reactor Blanket Experiment 81
CONTENTS
VIII. Plasma Magnetohydrodynamics and Energy Conversion 89
Thermionic Emission from Monocrystalline Tungsten Surfaces
in the Presence of Cesium 89
A-C Power Generation from Magnetohydrodynamic Conduction
Machines 93
Electrohydrodynamic Waves in Rotational Systems 102
Magnetoacoustic -Wave Experiment 113
COMMUNICATION SCIENCES AND ENGINEERING
IX. Statistical Communication Theory 119
Generalization of the Error Criterion in Nonlinear Theory
Based on the Use of Gate Functions 119
Optimum Quantization for a General Error Criterion 135
X. Processing and Transmission of Information 143
Two-Dimensional Power Density Spectrum of Television
Random Noise 143
Sequential Decoding for an Erasure Channel with Memory 149
A Simple Derivation of the Coding Theorem 154
XI. Artificial Intelligence 159
Computer Formulation and Solution of Algebra Problems
Given in a Restricted English 159
XII. Speech Communication 161
Analysis of Error Scores Derived from an Automatic Vowel
Reduction Scheme 161
XIII. Mechanical Translation 165
Translating Ordinary Language into Functional Logic 165
Fundamental Sentence-Meaning 168
XIV. Linguistics 181
The Nature of a Semantic Theory 181
Remarks on the Morphophonemic Component of Russian 193
Type 1 Grammar and Linear-Bounded Automata 199
Formal Justification of Variables in Phonemic Cross-
Classifying Systems 200
The Reciprocating Cycle of the Indo-European E/O Ablaut 202
The E/O Ablaut in Old English 203
The E/O Ablaut in Greek 207
CONTENTS
XV. Communications Biophysics 213
Design Philosophy for Psychophysical Experiments Related
to a Theory of Auditory Function 213
Evoked Responses in Relation to Visual Perception and Oculo-
motor Reaction Times in Man 215
A Model for Firing Patterns of Auditory Nerve Fibers 217
Cortical Facilitation Following Onset or Termination of a
Light 223
Study of the Handwriting Movement 229
Stroke Analysis of Devanagari Characters 232
XVI. Neurophysiology 239
The Effect of Pentobarbital on the Visual System of Rats 239
Single-Unit Responses in the Cerebellum of the Frog 241
XVII. Neurology 247
Black-Box Description and Physical Element Identification
in the Pupil System 247
Pupil Variation and Disjunctive Eye Movements as a Result
of Photic and Accommodative Stimulation 250
Remote Patient-Testing Installation 253
Experiments on Discrete Control of Hand Movement 256
XVIII. Shop Notes 261
Mock Metric Is Fun and Useful Too 261
Author Index 265
